The topographical distributions of concanavalin A-binding sites on the surfaces of 3T3, proteasetreated 3T3, and simian virus 40-transformed 3T3 cultured mouse fibroblasts appear to be different, as shown by a shadow-cast replica technique using concanavalin A and a hemocyanin marker, or as shown previously on isolated membranes with concanavalin A coupled to ferritin. However, chemical fixation of cells before labeling with concanavalin A and hemocyanin, or labeling exclusively at 40, allows one to distinguish between inherent concanavalin A-binding-site topography and potential rearrangement of sites induced by the action of the multivalent concanavalin A molecule itself. The inherent distribution of binding sites on 3T3, protease-treated 3T3, and transformed cells is actually the same on all cells, i.e., dispersed and random. Treatment of unfixed transformed or protease-treated 3T3 cells, but not normal 3T3 cells, with concanavalin A and hemocyanin at 370 (or at 40 with subsequent warming to 37°), however, results in clustering of binding sites, presumably due to crosslinking of neighboring lectin-binding sites by the quadrivalent concanavalin A. Thus, the underlying difference between concanavalin A-binding sites on normal as compared with transformed or protease-treated normal cells lies not in the inherent topography of binding sites, but rather in the susceptibility of the sites to aggregation by concanavalin A. The latter may reflect an increased mobility of lectin-binding sites on transformed or protease-treated cells.
40, allows one to distinguish between inherent concanavalin A-binding-site topography and potential rearrangement of sites induced by the action of the multivalent concanavalin A molecule itself. The inherent distribution of binding sites on 3T3, protease-treated 3T3, and transformed cells is actually the same on all cells, i.e., dispersed and random. Treatment of unfixed transformed or protease-treated 3T3 cells, but not normal 3T3 cells, with concanavalin A and hemocyanin at 370 (or at 40 with subsequent warming to 37°), however, results in clustering of binding sites, presumably due to crosslinking of neighboring lectin-binding sites by the quadrivalent concanavalin A. Thus, the underlying difference between concanavalin A-binding sites on normal as compared with transformed or protease-treated normal cells lies not in the inherent topography of binding sites, but rather in the susceptibility of the sites to aggregation by concanavalin A. The latter may reflect an increased mobility of lectin-binding sites on transformed or protease-treated cells.
Cells that have been transformed either by oncogenic viruses or chemical carcinogens have been shown to be agglutinable by various plant lectins at concentrations that fail to agglutinate the normal, parental cell lines (1) (2) (3) . After brief treatment with proteolytic enzymes, however, normal cells are agglutinable at lectin concentrations effective for transformed cells (2) (3) (4) (5) (6) . The increase in agglutinability shown both by transformed cells and by normal cells treated with proteases does not appear to reflect a difference in the number of lectinbinding sites on the surface membranes (5) (6) (7) (8) (9) (10) . It has been suggested that these differential agglutinabilities may be due, at least in part, to a difference in the topographical disAbbreviations: Con (6) . Since proteases also stimulate the growth of density-inhibited monolayers of normal cells, these data have invited speculation as to similarities in the surface properties of transformed and protease-treated normal cells.
We used the method of Smith and Revel (13) in which hemocyanin (from Busycon canaliculatum) is used as a marker for the surface distribution of Con A. After binding to the cell surface, the quadrivalent Con A molecule has additional binding sites for adsorption of hemocyanin. By virtue of its distinct size and shape, the hemocyanin is readily visible in conventional shadow-cast replicas (13 (13) . Platinum, at a 350 angle, and carbon, at a 900 angle, were evaporated onto the surface of the cells in an Edwards model E12E vacuum coating unit. The replicas were floated off the glass coverslips onto hydrofluoric acid, washed in distilled water, and floated on Clorox (sodium hypochlorite) to remove any cellular debris. The replicas were then washed in distilled water, mounted on grids, and examined in an AEI EM 801 electron micloscope with an accelerating voltage of 60-80 kV.
[125I]Con A was prepared by the method of Helmkamp et al. (15) . Iodination, was performed in the presence of 50 mM a-MeG. The reaction mixture was then dialyzed and purified by affinity chromatography on Sephadex G-50. Con A bound to the column was eluted with 0.1 M glucose in 1 M NaCl, dialyzed (Fig. 3) ; clustered (Fig. 6 ).
sites. Cells treated at 40 and fixed without warming also reflect inherent CABS topography as movement of CABS in the membrane is also most likely retarded in the cold.
I. Cells labeled with Con A/hemocyanin before fixation ST3 Cells. Normal fibroblasts grown as a monolayer on glass coverslips are extremely flattened cells projecting variable numbers of pseudopodia. After Con A/H treatment, hemocyanin is present in a random pattern over the the entire cell surface (Fig. 1) including (Fig. 2) show a random dispersion of hemocyanin molecules over the cell surface which mimics that seen on 3T3 cells. By contrast, cells treated with con A/H at 40 and then warmed to 370 for 10 min before fixation (Fig. 3) or cells treated exclusively at 370 have large patches of hemocyanin over much of the cell surface.
Once formed, these clusters do not redisperse if the cell is cooled to 4°. Moreover, the distribution of such patches is not entirely random. The distal aspects of pseudopodia are usually devoid of clusters (Fig. 4) Protease-Treated ST3 Cells. 3T3 cells were trypsinized either at 40 or at 370. After a wash in 100-fold excess (w/w) ovomucoid trypsin inhibitor, cells trypsinized at 40 were either kept in the cold and treated with Con A/H; warmed to 370 for 30 min, cooled, and treated with Con A/H in the cold; or warmed to 370 for 30 min and then labeled with Con A/H at 370 (Table 2) . When the cells were maintained and labeled with Con A/H at 40, hemocyanin was present in a dispersed form indistinguishable from the pattern seen on untreated 3T3 cells (Fig. 5) . Likewise, cells warmed to 370 and then cooled to 40 before Con A/H treatment also showed the dispersed pattern. When cells were warmed to 370, incubated, and then labeled with Con A/H at 370, however, the hemothe patches seen on SV3T3 cells (Fig. 6) (9) , have different topographical distributions of these sites (6, 11). However, no distinction was made between the crosslinking effects of Con A treatment, causing clustering of sites, and the inherent distribution of sites before Con A treatment. We tested, therefore, the effects of fixation before treatment cyanin was present in clusters with the same distribution as Proc. Nat. Acad. Sci. USA 70 (1973) with Con A/H to dissociate the binding of lectin to receptors on the cell surface from the potential capacity of the lectin, acting as a multivalent ligand, to induce subsequent rearrangement of binding sites. Maintenance of cells at 40 during Con A/H treatment also allows the evaluation of inherent binding-site topography as movement in the membrane is reduced in the cold (21) .
Transformed or protease-treated normal fibroblasts incubated with Con A/H under experimental conditions where mobility in the membrane is permitted (370) show patches of binding sites. Under the same conditions, normal 3T3 cells have randomly dispersed sites. When the mobility of the lectin complex in the membrane is restricted, however, either by fixation of cells before treatment with Con A/H, or by treatment of unfixed cells at 40 throughout, patch formation is not observed either on transformed or on protease-treated normal cells. The natural distribution of CABS on these cells then, is dispersed just as on the normal cell. These results suggest that the patches of CABS seen on SV3T3 and trypsinized 3T3 cells may result from crosslinking of neighboring lectinbinding sites by the multivalent Con A molecule itself.
Once formed, binding-site clusters do not redisperse if the cells are brought back to 4°, presumably because a tight lattice of receptor-lectin-hemocyanin has been formed. Indeed, SV3T3 cells incubated with Con A at 370, then cooled to 4°b efore addition of hemocyanin, show loose patches of CABS, i.e., the hemocyanin molecules are loosely packed within the patches. If, however, cells treated as above are warmed again to 37°after hemocyanin treatment, tight patches of CABS are formed. The lectin itself, therefore, is responsible for the formation of clusters which are then further crosslinked by the hemocyanin. The observation that Con A induces cluster formation on transformed and on protease-treated 3T3 cells but not on normal 3T3 cells may reflect basic differences in the viscosity of these membranes or increased mobility of the binding sites per se.
Nicolson (6) has reported a temperature-dependent change in agglutination of rabbit erythrocytes subjected to treatment with Ricinus communis agglutinin. Erythrocytes were trypsinized at 00, and one sample was kept at 00 for 40 min while a second sample was incubated at 37°. Both samples were then returned to 40 to test for agglutination and topographical distribution of fer-R. communis agglutinin sites. The agglutinability of the cells incubated at 370 was much greater than those held at O0, and the distribution of R. communis sites on these cells was more clustered than on those that were held at 00. These data were interpreted to mean that increased temperature could increase lateral diffusion rates of binding sites that would come to equilibrium in a clustered state as a direct result of proteolysis. In our hands 3T3 cells trypsinized at 40 and then warmed and labeled with Con A/H at 370 show clusters of CABS. If, however, cells are trypsinized at 40, warmed to 370 and then cooled again to 40 before Con A/H labeling, the binding sites are dispersed. Thus, in this system, proteolysis does not lead to formation of binding-site clusters. Clustering is observed only at temperatures of Con A/H labeling where the lectin can cross-link binding sites apparently rendered more mobile by proteolysis.
The fluid dynamic state (21) of membrane glycoproteins and/or glycolipids at the time of Con A/H treatment is a critical parameter of CABS distribution. It has been reported by Pinto da Silva (22) that fixation of erythrocyte ghosts in 1% glutaraldehyde at temperatures ranging from -16°to 250 is sufficient to restrict the translational mobility of proteinaceous membrane particles revealed by freeze-fracture. The conditions of fixation leading to immobilization of other membrane components, however, may vary according to the physical-chemical properties of the particular membrane as well as the fixative and its molecular substrate. Prior treatment of fibroblast membranes with 0.1-0.3% formaldehyde for 2 min at room temperature does not prevent the movement of CABS within the plane of the membrane, as clusters of sites are observed after fer-Con A labeling of such preparations (6, 11) . We have likewise demonstrated that, whereas prior fixation of SV3T3 or protease-treated 3T3 cells in 1% paraformaldehyde for 10 min at 370 prevents Con Ainduced movement of CABS, fixation at 40 for as long as 30 min does not prevent lateral movement of binding sites into clusters (Table 2 ).
In summary, the inherent topography of lectin binding on 3T3, trypsinized 3T3 and SV3T3 cells is dispersed. Rearrangement of lectin-binding sites into patches is induced in transformed and protease-treated normal cells by the action of the agglutinin as a multivalent ligand that can apparently crosslink neighboring lectin-binding sites into stable clusters. Once formed, it is quite possible that these clusters are intimately involved in cell agglutination (6) regardless of their etiology. It is clear, however, that neither transformation nor proteolysis leads directly to the formation of binding-site clusters. Rather, both transformation and proteolysis may exert some effect(s) on the membrane that permits greater mobility of lectin-binding sites than is present in normal cells. An increased fluidity of the membrane could account for the ability of the multivalent Con A to draw binding sites into clusters.
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